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Abstract
Software testing is an important activity in software development life cycle. Testing includes executing
a program on a set of test cases and comparing the actual results with the expected results. To test a
system, the implementation must be understood first, which can be done by creating a suitable model
of the system. UML is widely accepted and used by industry for modeling and design of software
systems. A novel method to automatically generate test cases based on UML Class diagrams
guaranteed in many ways. Test case generation from design specifications has the added advantage of
allowing test cases to be available early in the software development cycle, thereby making test
planning more effective. Here is a technique in which a new approach using data mining concepts is
designed and that algorithm is to be used to generate test cases. The Tool generates a novel automated
test case that is much superior, less complex and easier to implement in any Testing system. Where in
this Tool, information from UML Class diagram extracted and mapped, tree structure is formed with
help of those information’s, Genetic Algorithm implemented as data mining technique, where Genetic
crossover operator applied to discover all patterns and Depth First Search algorithm implement to
Binary tree’s formed to represent the knowledge i.e., test cases. Path coverage criterion is an important
concept to be considered in test case generation is concern. This paper presents valid test cases
generation scheme which is fully automated, and the generated test cases to satisfy transition path
coverage criteria.
Keywords: Test Cases, Class Diagram, UML (Unified Modeling Language), Data Mining,
Genetic Algorithm, Binary Tree, Depth First Search.
1. Introduction
Software testing is an important activity in software development life cycle. Software organizations
spend considerable portion of their budget in testing related activities. A well tested software system
will be validated by the customer before acceptance. Testing includes executing a program on a set of
test cases and comparing the actual results with the expected results. Testing should also focus on fault
prevention. Test cases are usually derived from software artifacts such as specifications, design or the
implementation. To test a system, the implementation must be understood first which can be done by
creating a suitable model of the system. A common source for tests is the program code. Every time the
program is executed, the program is tested by the user. So we have to execute the program with the
specific intent of fixing and removing the errors. In order to find the highest possible number of errors,
tests must be conducted systematically and test cases must be designed using disciplined techniques.
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UML [Unified Modeling Language] is a widely accepted set of notations for modeling object oriented
system. It has various diagrams for depicting the dynamic behavior of objects in a system. We use
Class diagrams represented in the form of a tree to extract test cases to verify/validate the behavior of
class concerned. Evolutionary Genetic algorithm is used to generate all possible valid test cases for the
software to be tested or developed. Data is obtained from UML design i.e., class diagram. A Novel
method is proposed to form tree structure among class in design, based on their relationships. Depth
First Searching (DFS) algorithm is used to generate test cases from the binary tree formed. All
requirements of data mining concept implemented in very established way to produce optimal number
test cases. Data Mining is the non-trival process of identifying valid, novel, potentially useful
ultimately understandable patterns of data.
Data mining techniques support automatic exploration of data and attempts to source out patterns and
trends in the data and also infer rules from these patterns which will help the user to support review and
examine decisions in some related business or scientific area.
2. Objective
New model based approach for automated generation of test cases in object oriented systems has been
analyzed. The test cases are derived by analyzing the dynamic behavior of the class due to internal and
external stimuli. The UML and its diagrams are widely used to visually depict the static structure and
more importantly for us, the dynamic behavior of such applications gives developers and testers the
capability of automatically generating black-box conformance tests early on. The scope of the Tool has
been limited to the class diagrams taken from the Unified Modeling Language model of the system.
Class diagrams are the backbone of almost every object oriented method, including UML. They
describe the static structure of a system.Evolutionary Genetic Algorithm and Genetic Algorithm’s tree
crossover has been proposed to bring out all possible test cases of a given class diagram. Illustrative
case study has been implemented to establish the effectiveness of our methodology coupled with
mutation analysis.
Specification-based testing uses information derived from a specification to assist testing as well as to
develop program. Testing activities consist of designing test cases that are a sequence of inputs,
executing the program with test cases, and examining the results produced by this execution. Testing
can be created earlier in the development process so the developer will often find inconsistency and
ambiguity in the specification and so the specification can be improved before the program is written.
3. Methodology
Construct a class diagram for any software to developed using Rational rose software. UML Model file
will be saving with an extension .MDL. Write Parser in java to extract all possible information from
file. From the extracted information group the attributes and methods for their respective class and also
look for the relationship between the classes to form a tree structure. If a class contains more than one
aggregated, associated, specialized, dependent class draw tree structure for one set of associated class
then move to other such class for forming new tree. Tree structure can be formed such way class name
occupies in next to start node and left side with its attributes and right with its method. Apply Genetic
Algorithm two point cross over randomly from the obtained trees. Apply to all pair of trees formed.
Evolutionary GA used to obtain the fittest tree. Since the tree structure is not in the form of binary,
covert the obtained tree in form of binary tree by next class of present class in tree is reconstructed to
occupy its last method present in its present class. Then apply Depth First Searching algorithm to all
binary trees formed. To generate all possible and valid test cases. Efficiency of test cases can be
analyzed with help of Mutation Testing.



Tree Formation
New Trees Formation
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Test Cases Generation
Test cases Evaluation

4. Existing Testing Technique







Test Cases are generated with help of Object, Sequence, Activity, Collaboration, State-Chart
diagrams. Numerous applications developed with help activity diagram to generate test cases.
Lacking in generalization and automation. These are two basic pit falls of present procedure to
software testing. Basically testing done manually even for test cases generation. When it is
being automated it fails to be generalized only for that particular or some application it fits.
Validation of obtained test cases is manual. In case automated system obtained test cases
should be validated manually to use such test cases to analysis the software.
Test Cases are generated based on code by which the application being developed.
Existing system based on code analysis certainly depend on language used and application.
Generalization is quite difficult.

5. Proposed Testing Technique








Since test case generation from design specifications has the added advantage of allowing test
cases to be available early in the software development cycle, UML Class diagram is used.
Implementation of data mining technique to generate optimal test cases.
Validation of test cases is automated. Evolutionary Genetic algorithm is used generate valid
and optimal patterns necessary.
Test cases can be easily generated in case of regression testing. Even in case of reengineering
of software, updates once reflected in design specification automatically new set test cases can
be generated.
Reduce complexity to analysis the code.
Specification-based testing uses information derived from a specification to assist testing as
well as to develop program. Testing can be created earlier in the development process so the
developer will often find inconsistency and ambiguity in the specification.

6. Mutation Analysis
To analysis efficiency of test cases generation mutation process is invoke. Mutation is process of
injecting faults to software to analysis the software efficiency. Mutation testing is a process by which
faults are injected into the system to verify the efficiency of the test cases. mutation testing had reduced
its practical use as a method of software testing, but the increased use of object oriented programming
languages and unit testing frameworks has led to the creation of mutation testing tools for many
programming languages as a means to test individual portions of an application.
Table 1: Mutation Analysis
OPERATOR
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FAULTS

FAULTS

INJECTED

FOUND

Function

10

10

Data Name

10

10

Data Member

10

10

Sub Class

8

8

Total

38

38
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Analysis based on above operators our proposed identify 100% bugs based on obtained test cases and
path can be analyzed based on obtained test cases.
7. Conclusion
In recent trend Model-Based test case attracts many researchers by using some data mining concept to
produce an automated optimal test case. By which human and cost effort are minimized. Since test case
generation from design specifications has the added advantage of allowing test cases to be available
early in the software development cycle, UML Class diagram is used. Our approach using class
diagram in UML Model, Comparatively with Evolutionary Genetic Algorithm yields optimal valid test
cases than with only genetic crossover operator, after Applying Depth First Searching algorithm.
There are various advantages: Specification-based testing uses information derived from a specification
to assist testing as well as to develop program. Evolutionary Genetic Algorithm has been proposed and
implemented to bring out all possible valid test cases of a given class diagram. Since test cases are
obtained is valid one so it is not mandatory to evaluate manually.
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